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tJJ D fit t 0 ^i. fz^<r)\%^'m.x.x A V i . 
SMIi&^^^^-f yh-yyx^, Aai:^ii^*^^>iS'hg|5 

^fta-f y\i-yyx\.z\%m\^<t£->x\^h^h 

m.}L'th. m-^-m.\--A\,z.%mL<nm^mmi.xA >y^. 

[00 0 1 ] 
[0002] 

( ig 1 <^m.%m ) H 1 « . fie*o»^«igo5MSfi w d 

( Single-Pole-Dual-Throw ) X-^ >y ^ i: Pft^T V ^ . 

[00 0 3] ^i7)SPDTX-f -y^Ji. AtHl^FS^ L 

[0 0 04] ^(nm^mm^XA v^WtA-oayxA 

^yyimmm^ (ot, x^ ■y^y^'-ffls^tv^ 

GaAs MESFET (GaAs Metal-Semiconducto 



r FET) ^ifflV-i^jixTV'^l.. ANTS^-RXS^^ 

X-f •y^>'i?'-fflm^QiiDy-X ■ YVAyif^ 

W^Sig^ix. RXi^^-^'^y ^• (liiT. GNDtis 

yi:fim\\,Z^m.^i\.. ANT»?-TXS?r^tC{±, X 

~y^y^'ffl*^Q3toy-x ■ Hi^-f y*^WiJt:tiSt 

§tL, TXai^-GNDTaKCti:, X-f y^y^fflS^Q 

4 -X • K >-:^>it?iJ t:fggcS fx.x\^h. 

[ 0 0 0 5 ] ^X-^' -y i-y^fmm'f-Qi ~Q4 O^'- h 

it. ^fi^ixjgKRi -R4 ixmmmKiQ^^zmm 
QiC^y-hi,zm\si-mmnK < h^u rx 

b tcf >'^:t:7mJ±Vpl.:J,±c^mJ±VoN ^EpjU-r-S ( Vi 

-v4^Von) zttjzx'ooN mm) m 

-r-S (Vi~V4gVoFF) ^ tfciiQOFF (jgilf) 

[000 6] L*^LT. ft^WMi-X-f -y^l^rilLT 
i*ftf-&J^-^m. X-f >y^y7'ffl«-?Qi . QiO^IJffll 

«JEVi, Vi^VoFptCL. X-f >y^y^ffl*^Q2, Q 
3<7)$IJPmJ±V2, Vg^VoNtC-t-St-, ANT4^^-R 
XSS^ RgAi O F F ^ 19 . A NTi^^-TXIQ^rSt^O 

Nt^y). mmimmtimm^^'i^ry'r^izmmmn 

[0 007] tfz. m^mmtxA -y ^ i ^atTSft 
■thi^^i>zii. x-^ ^v^y^mmi-Qt, QiO:>mnms. 
V2, VgSrVoFFtct. xA ^y^yymm^Qi, Q40 

=f-miiO F F h 0 , A N TS^ - R XS^ ralti O N i; 

^ 0 . ry^^f^h^iwmm^m^mz^mmm'^ 

[0008] RXJ^^-GNDPfgOX^' 'y^yi^ffl*^ 
Q2«i. X-f -y-?^>^'-fflS^Qi^>OFF:t*cffii:=5r''TV^ 
-g-^^tCON^tt^^t^rD, OFF:\miZh^X-l -y^-y 
i/ffl«^Qi COO F F W»^5iLT RXSg^Mi^PtLT 
^fzm-^mti^GND^zmt-t^tliZX'O. RXI^TCO 
TA Vly—=yaym^inib^Mti^h^. RiSt. T 
Xm^-GNDfSCOX-i >yf-yi?'ffl*^Q4{4. X-f ^y 
^ y ymmi^Qs *i O F F ^« i;^roTV^-I.J©^tCON 

mih^ D . o F F4mtcfc^x-f -/i-y^mmi'Qa 

C^O F F^iSil LT T XS^ltC»lT ^ fcfi-f-m^J 
^GNDizmt-t^tlfZX*). TXm'<^T4VU~i^ 

[0 00 9] ia2{i:X-< -y^yj^'fflfS^ (GaAs M 
ESFET) Qi-'Q^COmmmht. OFF 

:\mcoxA ^y^y^^mmi-bON:\mcoxA y^yi^m 
m^c^y-v ■ v-xmizMh'^x\-^^m^'V,mkMi 
mh-trnxh-^x . mtm^-v ■ y-xPaimjiVss. 
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;^i-Vpi =Vp2=Vp3=Vp4 = - 1 . SVT'^SD. X-^ -7 

=- 3 V. y 

t:-ryx^i^z^ = 5 0Qt-t^t. oNmm.tt^'^'tz 

mmii 3 V i: ^ 0 . iaffM±fejl^t^«:^Ji. 9 0 mw 

( 1 9. 5 dBm) mmt^i.. 

[00 10] L:^-Lx. mmcommmmmmmtx-t 

Qi~Q4«0^'-bVN'-<TXVGB (VowXtiVoFp) Sr* 

Qi<r)}z'y^:^y'm}±v^izm-t^ . ;i<nt^. mmmiz 

~h ■ V-xmmmVas ( = VoN + AVas) y&^ty^^ 

T\ m{m-f]mw9 v •yt:y^^tixm.m^ti''^t 
:h$tif^m^. ^y^y^'mm^cD^^mm'^^^itL 

[00 1 n tfz. Txm^-/j-^^:kM:nc^im:b-X:n^ 

tltzt^-^lZli , O F F mSX- h h y^y ^"ffl 
«^Qi{i. ■ y-XraflffiVes (=VoFF + AV 

es) >{)ib°>-^:t:7«EVpm±i:^rl.»t^^6<Jt^ON 

^^^,h^SiOT-\ jifimi^io-gp^mx^^^m. R 

[0012] S ^tc. TX5i^^^fbA«^iOfl-f-*^A:fD 

ffl*^^Q4«±. f-v ■ v~7-.^n&N,,'it^^y^^y 

[0013] iiitco^mTii:, MWimn<^^m&.^ 
iistio-cx-^ ^y^y^mi^^mm-h^msm'i^^ 

VpC0ll*«/jN§<^r^/ii6. x-f ^y^y^mmi'lz^^ 
■S, ^^^T. ±iB^Mt:^tT. i^:^mcox^ v^y 
[0014] (m2(7)mMm) ^^x\ iSMSXMx-± 



- 1 9 9 0 9 4-^i:^fgf {i. ^y^:^yV&(n>mtch 2 
a^ox-^ •yi-y^mm^f-^m^-^timm^^xA -y^niM 

;&^M*$fiTV»l.. ^lc^tf^*i^jOft^im;cx-< -y^ 

i\.zmm-h^z},i. mmm\,zommhts:hx-{ -y^y 

X-! -yi-y^'mm^Qi. QiCOt'y^^ymmVfi. v 

[0 0 15]M;c{f. Vpi=Vp4=-0. 8V, Vp2 = 

Vp3 = -2. 2Vi: MM«J±SrVoN = OV. Vopj = 
-3V. ft-^WJi^X^ -y^*^i^^hSP[IIg#^^5t-f >'b 

~ifyx^iz<i=5 0Qftht. mmmzoN'^mt 

=5r-SX>f •yf-y^'ffl^^Q3t:A^r^tg=3rS^EfeO 

(S. 20 0mW (23dBm) ^SmciiJn-ri., 
[0016] Lt^L^ifii^. *fif*MOlSigjgx>f >y^ 

•So 

[0 0 17] (Ig3 0m*f?ij) Il3(j;. #MT6-3 3 
4 5 0 6^i;^$g^^M*§^^TV■^.|,^l^^a)jt;cx-f ■y^2 
Sr^-f-IMfJ)-^. ^com^mtx-^ -y^2{zh'yX 

ii. x-^ 'y^y^mmT-i'^^mim^tixi-^h. ^(^-^ 
mx\i. mui, mic^Mmmt^mmtxA ~yi~i 

><zii\^X. ^x-( -y^y^^^mmTQi. Q2. Q3. Q4t- 

iiut^^i^zm.mzx-i v^y^f^mm^Qi' . Q2' . q 

f-y^'^fflU^ Qi . Q2, Qs. Q4. Qi ' . Q2' . 
Q3' . Q4' (^y~h ■ v~xrsizMS:^ti^ms&<^ 
mmit 1 m:mmco t ^ co^mz^ ki . mMmmi±if^ 

mttp-^x^-^:^. 

[ooi8]Mx.«\ micr>mMmtmmc^)'t°y-f'^y 

«JEVp=-1.5V. MP«]±VoN = OV. VoFF = - 

3viztk^$tifzx-( 'y-f-y^'mmTim\>K m^wm 

o 6 V i: >5r D . iSfii^olSJ^fe^feii^tgm:^^ , 3 6 

0 mW ( 2 5 . 6 d B m ) mmzMMth , 
[00 19] Lj&^L^J&i'^j. ZCOm^m^tX^ ■yi'2 

tizh-yxit. x^ v^yi^mm^(7)mtfim'jmt^'o. 
zt^-^i--yymmti^m:kL. ::ixhti^ma-tht\^^'^ 

[0020] 

coxs^.i^zm^x ^^titzi, cox-$) ^cDsmt-tht 
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[00 2 1 ] 

mLfz^-t^fzi^i^Mmmmt:^^ -y^^zi^^^x. mm 

^„ .1.1 -C. AttJ^i^tti. A:bS^. t±i^S^t,L 
[0022] If iR^a 1 t:IEigc7)'fi-^m;i;^-f -y^^zh 
;^-^yb-^>>!.^^ Aai^rSi§^*-^>J'hgPlHlf&^;^3^-< 

[ 0 0 2 3 ] icOcfc a ^»f*:«^gSc&iM^§=5:V^-C' 

T-\ ^m^zwmx^ ^tthiz^ ^i^mmmuzmm 

Ltzt^lzm^mmf/:k^<^x^^^^\. ^^^z^ \^yi' 

^^cox\ i&::i:^hX'^immm^mz:^>( -y^m^t: 

mm^z^j:-^ fzK). 0 tfH&T LfzK)i-^^t¥^j:^\ 

[0024] tfz. ^mi^mT-(^x^ -y^yf^-'m^ (m 
^(^m^ifi^ u >y ^y'f^ix^m<^m.?f.'mt. 

=f-t^—mmzm o mi:>'^xmm)^G n d i,zmixh 1 1 1 
J; -1.*? AS*, jSftfiJJt gfHMor-< y ^-^ 3 y^t 

MLxmi¥-^^i>ztti^mt^^. -r^^^. 

^:A:nLfz^^izt3\^Xh. #^»f*:«^^OX-< -y^y 
-y^^{&mSMmT^^l-Xmi¥^-th ^ItiMM^k^j: 
[ 0 0 2 5 ] S t:. ^i^m^(^0 F Fl^t:^'- h ■ 

y-x^«jE**^- battriniwffitca tT^*is«^5&* 

ss«-r 1 ^m±x^ htthiz^ ^m^m^cD o n 

Btty-h • y-xr^«ffijiiy-hjiil:^[6]«it(7)i:*>± 

tfimit-th 1 ^ ^ •§> , 
[0026] If *jfi 2 tcieffic7)^mi«<s, UM 1 le 



iiiS#o;j^>-f' 4 yyv -Vij t < ii y - K«-f y ^'^ 

yxh. mm^mw-mm.mi%c^:)X v u-^^^^i^i^yx 
himv^tzi,<7^x'hh^}ii'mLtLx^-^h. 
[0027] mim2\>ztmcr>mmm\.zh-yx\i. x 
~y ^[iig&7:)%MStiT \^h^mwmwMm(D:\(y^ ^ 
yyrp^^^ L < a 'J - yyi^ ^yxtxhu— 
^^j^i^^yx^-^y \^-yyxmmmzmj% t T V ^ 
h<7^x\ immmtx-^ -y^<r>m^m^^m.^%fm-h 
; ^: f/xt ±tz^ 7.A-y ^m^WJA y t -^-yx 
mmi^^m^^fvrz^m^'mm^<^^ -y 7TO^/Jn 

^<'th^}:.t>^X%h. 

[0028] •fi^J^;iX>f -yf-^/hM-ft-rS 

[0029] mim3\izim(nm^w,t. mm i x 
\t2.um^mmm^xA-y^\,zii\-^x. Mia-fyt- 

y^d^yx. ^-T)'^iyd^yxmi^m%^f)^hmm,^f\. 

[0030] icoj: d t:, A y^-yyx-^w^n^m 
^-fh A y¥9 9 yx , ^-T^^y 9 yxmf-'^^y'f a y 
^^mw^^mwrn^^zmmth 1 1 ic=fc o . a 
y\^-yyx^mmn-^>Ymmz^m-h 1 1 -tfix^ , 

[ 0 0 3 1 ] 4^^, m-m3^zim.<7mimm.^zki\ 
-fyf- yyxmmn<7^ q fi e Ttf § 1 1 

[0032] if5i<jg4 {ztm<7^mMmw,i.. mim i - 

[0033] icO^^Wtitltf. #-iE«ji«)f^ffl 

oiSJSiS^ B~9mA yy9 9 yxmfW^Lti >y vm^ 
■Y^-^y-^yxi-i yh'-ryx^mm^^co—mt txm 
mLxv^^cox. m'^wm^x-^ yi-c^m^mmmx 
^mi^»mm^tLxmm-im^izii^-yTmm 
im^-^^^ztti^'^h. m.-yx. mk^xhconm 

[0034] if ^i<:ii 5 i,z§m(7)mmmii. msm 1 - 
4 izmmcr>m^mt x-^ -y^t^zm^x. ■iriBAm::':^ 

'f-t)^i^^-( y\^-yy7-MMn^^fzA y}z'~yyx 

imii^\-mm^com^^hmm-^ y ^°-y yxum 
mL<^^-ox^^i>^b^nmbi-x\>^^. 
[003 5] mmM5izMm(^mmm»jz$,'^xi±. a 
y\i-yyx^mmmfix^-fi^i-^zwm- h '^vmmn 
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[0036] -^AtiiljSlB^t ^^hSPIUS^i: fOPaltcS^miS 
[00 3 7] 

^i-f•^3J^ii.>!.^ v^i i^^-tM^rnvhi.. zcom^ 

tTGaAs MESFETCOid^j:^^mTim^^ 

RXS^aVTXS^t. >f ye-i5^>>!.^miIIB&M 1 

— M3 i:*^^»fi!c$tLTV^-l>« X-f>/^[l]g#l 

2ii. is!*Mh LxmmLfzm^mmtxA -y^ ( sp 
^zim-^^^nLxmrn^m^-th. a y^-yvx 

^JiUlfi^MliiANTSSf^tX^ -y^Hlf&l 2i^)^(cS 

^.^iTtxA -yf-IUEl 2c?)PBl(cSM§tL. >'b°-^- 
:^X^^IlS&M3(i:TXSi^i:X-f -y^mm 2£0^t 

JfM§tLT*3 D . v^-Tixt ^' y t-^->;7.^J^lwis&M 2 
--M3;^>A,RXi!i^X{iTXifM^^J=i^j^c^ y\^—f'yx. 

[00 38] L;^)^LT. ZCOmnWi^tX-^ -/i- 1 I l,Z 
h-oXli. Am:tl5i^T-*)-&ANTS^, RXiS^S.V 
TX5^^hX-< -y^HIfi&l 2cr,mz^ri^M yt"-^' 
:^X^m[lII&M 1 --M 3 SriSft, >y 12t^i^ 

4 y\^~^yx^mm^M 1 ~M 3 y-t-^y- 
lI]|f■&&^^c-<yt°-^■>xZo=fc'9/J^S<^r^J;3tL 

(r)msMo:>mm^A--^<^hzy.'}^^x%h. x-ox. x 

A •y^yi5'-'ffl*^Qi— Q4tO$iJ»«ESrff>i:^i: \^Xf- 

V ■ v~x^mmz^.'^ixhwm.<r>wmm-'^<^j: 

0, ■Xn.-h<n\m^X-n\^fzM^\,zii\^Xh. ^x4 -y 

i-yymm^Qi -q* cdxa -y 

mmzi3if:^xA v^yy^im (wxm^. tavu~ 



ofimi,zy-h ■ v-xmmi±¥y-hi\mi^m:m.<7)± 

•y ^y^ttfgyiJ^-^Mb^S i im±X-$ ^ . 
[0039] *^Bm, -JKWl^i^^a t , 
-r^-VX^JtfUlf&Ml-MSt^J; OX-f -y^mS^l 2*^ 
^.J'hSP[ll?-&§r^?t-f yb-^'yx^M::)'-^-^:, XA -y^ 
Hlg&l 2tCiItL§fi-tO«ffiJg|iS^i)S^^$-ti:/iiOTfc 
-S.. ^^h-h. XA -y^EIg&l 2*><^i'hgRIlIi?S^^^^fc-f 

fzt^^ . xA -y^mmi2 izmm $ ^ s m&m(7^m±m 

|iMVswiSVsw= (2ZShP) i/2-r-:Si5Six.|.7:;^^. X 
A >y^lElff&l 2tf0>f ye-^5'>XZs„*/hS<^l.;t 
t J; D . x-f 'y ^0IF§ 1 2 *?ll^i^fi-t«ffiVsw 

<-rs.ri:*iT-#-&» ioT. xA -y^yymmTQi 

S^Qi-Qii: LTGaAs ME S F ETSr^Ji: LT 

'ms.cn>\tm]i%^-th<mm±LxxA -/^yymt<7) 

[0040] (m2cDmmmm) m 5 a. ^mncom^ 

mmmm^zxhmmmtxA -yf-i 3t:^^mmT 
hh. ^yb-ryx^j^me^M \.w&m^fd-z 
A yy^y" ^ yxL^fii t^^^-<i^9 yxci,ai-/}^h^hi^ 
mmm^m^x'»> 0 , m^commmt: ft-t^t^. a 

yy^^yxi^^^ijlziihA yb-^-yx^^ j ( 2 tt 

f ) LflHx = j 2 5Q, ^-v^^'S/^yxCflNI^;j;-^-^ y 

-^xx^^. m-yx. ANT^^ij^t^f^m^^^^rzA y 

b°— ^■■y;?.7!)iZo = 5 0Q«Oti:, XA -y^HIIE^l 2 75^ 

yb-yyx^JtHIE^M i ir^fzA yh'-ryxii. 
Zsw = 2 5Qtc^^. |Hi«t. yb-^-yx^miS 
M2, M3{±. -ea-e^xLMi^§ix/i>f ytJ^^'^yx 

MI^mif&T-^fe "9 . ^ y^-^^yxLnx. Ltx^^J;^^ 

yb°— ryxti: j (2;rf) LEK = j25Q. j (27r 
f ) Lix= J 2 5£^, ^^^^°v'^y;5:.CRx. Cjxt^iS 
yb°-ry.X{±- j / (27rfCRx) =-J 50Q. 
-j / (2?rf Cix) =-j 5 OQ^z^-sTV^I., Mo 
X. RX^^XitTX1^^i}>h^m^^^^fzA yk^~ 
yyxtf^Zo=5 OQCOf^ . X4 -y^m^l 2t)-'^R 

xs-f XJiTXiij^ ^;^^fc-f yb°-^"yxi. Zsw = 2 5 
QiiZ^^, iris. -^^ yr^'^yxLftMi, Lr^. Li^. 

^-^^^i^^yXCf,-:. Crx. CixOlgl^-SSCfilHlf&S: 
»Sixl.ft^cOjf|^gl:f ti-sTSS 0. 1.9GHzt 

i^V^Tti. LflNT = LRx = Lix = 2. 0 94 nH. Cftm 
= Crx = Ctx = 1 ■ 6 7 5 p Fii^c-oT 
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[ 0 0 4 1 ] 06 , m7i±^tL^tL. m^mtx-( -y 

^1 3t:3 6 0mW(7)fi-^fl::^jSrA:^jt/'ci:#«, Xtl 
hh. flL. m^c^fzib. X^-yf-mS^l 2^gPTV)ffi 

hht^i^. nmM.(nm±Mmi±6Y [= (2P 

Zo) 1/2] , mSliSoeAiitSii 1 2 0mA [= ( 2P 
/Zo)i/2] is^oTl.-i'gi//. X-f v^Hlf^l 2c7)|^gB 

■C-Ji-^ y\^~yy:x^mmm 1 — M 3 J; D zSw = 2 
5Q^^i:^r-5Tl^^/iA6. «JE}S<?3*:^Si1i{±4 . 2 4 
V [= (2PZsw) , ft^iSoft^iSHii 1 7 0 

mA [= (2P/Z£g) 1/2] fc^-:.TV^.|.„ 
[0 04 2] Lt^LX. Affi^li^^-CS!>^ANTS^. 
RXS^. TXS^;&-^ 3 6 OmW«Ofi-^«^SrA^r-f- 

-fyt"— ry;^Z(, = 5 0QicJ;'9, 6 vt3S-r.S{i-r 
yt°-^yx^milIg&Mi-'M3lrj: 

>'b°— ^■>XZsw^2 5Q (-f y^fc"— :5'">'XZoC7)l/ 

»A:litI{i4. 24V ( l/v^2fS) tT.?)^.!. „ ^cO>^)- 
P^Xh-yfziiK Zsw = 2 5£^t;-{41 7 0 mAi;v^2fgt 

[0 04 3] Aai:^lSi^T-S)§ANT3g 
=f-. RXS^. TXS^^i:X-f -y^llIS&l 20r^t:-0 

t°-^>;?.^J^[wiS&M 1 3 Srl5(t, -X>f -/^[M]ii& 1 
2 *>A.-<>-b°-^>X^Ji[l]S#M 1 — M 3 ^;2^/i-f >^h' 
-^^>'XZsg*^\ AtH^lS^T-fc^ANTSl^. RXiffi 

TXS^^3&^^>j'f.gpiilS&*;=».3t>f yb-^'^xZoJ: 

D/hS < ^-g. J: 3 t;:-f y b-^-yx^JtHlg&M i — m 3 

[0 044] X>f ^y^y^'fflS^Qi—QiiOM 

tg«:b^. imsmmzuHhy^A ■y=f->y'\m (mx 

[0 04 5] St^c. ia2t^-ridtc. v^^'iS^ffl 
'y ^^jJ^fflS^ Qi-QiO^- hit:^[B]itffiVB tc^^ 

[0 04 6] >yf->-;>'"ffl*^Qi— Q4tOO 



't^zhii^'^mxhh. 

[0047] ZK^cr>mmm±. -^Vb-ryx 

mm^U 1 ~M 3 J; D X -f -y ^[Ug^ 1 2 rtiJO-f >- 

D , X .y ^ >- ^'■ffl*^ C^«J±e^^$IJRS*^ ^> ± t !> X >f 

^y^yif^m<nmit^mmLtzi:,<7^x-h-yx . -^mm 

mXUmt LXX-i ~y f->'i?-fflfS^tCG a a s me S F 

[0048] (ms c^Mmmm ) msit. ^wnmi^j: 
mmBmizxhm^mt:^4 -y^iA ^^R-tw-mmx 

h^. ;Oft^J®;tX-f -y^l 4l:j3l^T{4. X-f-y 
^IHIMI 2{±I C (^#*mWlHlf&) ^vT 1 5±tCj^ 

Bg$ixTV^§, 16. 17. ISJSm-f'tL. IC^>y 
ri 5±{Cjgfi!t§aTU.|.X'f 'y^Elfi&l 20ANTfII 

s^^rn®. Rxffiijs^m®. T^mwf-mmx'hh . x 

-y^HIS^l 2^ffMSnfc I C^-yri 5{i, 
•y K 1 9±.\>zyA K S^XT V S , r*'"'^ K 1 9 
^>{43*<J0i5''^yK5S^2 0>i)^"®aiSixTUSo t.fz. 
I C^vri 5SrJf±LTV'>^^:— ;kb'^N°-y^^— i^2 1 
ANTS^t^SANTU-F22i;. RXJ^ 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the switching performance in a low voltage 
operating state of a switching semiconductor element. 

SOLUTION: In the signal changeover switch 1 1 that is provided with a switch circuit 
12 employing semiconductor elements Q1-Q4 for switching elements and a plurality 
of input output terminals ANT, RX, TX and in which the input output terminals ANT, 
RX, TX are connected/disconnected by the switch circuit 12, impedance conversion 
circuits M-M3 are provided between the input output terminals ANT, RX, TX and the 
switch circuit 12. Then an impedance ZSW, when viewing the impedance conversion 
circuits M1-M3 from the switch circuit 12 is set smaller than an impedance ZO when 
viewing an external circuit from the input output terminals ANT, RX, TX. 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]In a signal changeover switch for a semiconductor device to be provided with 
two or more input/output terminals, and connect each input/output terminal of each 
other with a switching circuit used as a switching element by a switching circuit, or 
separate from it, A signal changeover switch making smaller than impedance which 
saw an external circuit from an input/output terminal impedance which provided an 
impedance conversion circuit between said input/output terminal and said switching 
circuit, and saw an impedance conversion circuit from a switching circuit. 
[Claim 2]The signal changeover switch according to claim 1, wherein a bonding wire of 
an integrated circuit in which said switching circuit was formed or inductance of a 
lead, and stray capacitance of said integrated circuit are used for said impedance 
conversion circuit. 

[Claim 3]The signal changeover switch according to claim 1 or 2, wherein said 

impedance conversion circuit comprises inductance and capacitance which were 

formed in a dielectric multilayer board, and the transmission line. 

[Claim 4]The signal changeover switch according to claim 1 to 3, wherein said 

impedance conversion circuit contains capacitance for a direct-current cut and 

inductance for high frequency chokes for single positive supply operation. 

[Claim 5]The signal changeover switch according to claim 1 to 4, wherein impedance 

which saw each impedance conversion circuit from said input/output terminal is 

almost equal to the optimal impedance which said each external circuit requires. 

[Translation done.] 
* NOTICES * 
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1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a signal changeover switch. For 
example, it is related with the signal changeover switch for high frequency used for 
the transceiver change of a cellular phone, etc. 
[0002] 

[Description of the Prior Art] 

(The 1st conventional example) Drawing 1 is a circuit diagram showing the signal 
changeover switch 1 for high frequency used for the transceiver change of the 
conventional cellular phone, etc. Generally, this kind of circuit is called the SPDT 
(Single-Pole-Dual-Throw) switch. 

[0003]This SPDT switch is provided with the ANT terminal (by a diagram, ANT shows) 
to which the antenna for transmission and reception is connected, TX terminal (by a 
diagram, TX shows) to which the power amplifier for transmission is connected, and 
RX terminal (by a diagram, RX shows) to which the low noise amplifier for reception is 
connected as an input/output terminal. 

[0004]This signal changeover switch 1 Four semiconductor devices for switching. (It is 
hereafter called the element for switching) It has - Q4 and GaAs MESFET (GaAs 
Metal-Semiconductor FET) is used as an element for switching. Between ANT 

terminal-RX terminals, it is connected in series by the source drain of element for 
switching, and between RX terminal-grounds (it is hereafter described as GND), It is 
connected in series by the source drain of element Q2 for switching, and between 
ANT terminal-TX terminals. The source drain of element Q3 for switching is 
connected in series, and the source drain of element Q4 for switching is connected in 
series between TX terminal-GND. 

[0005]The gate of each element for switching - Q4 is connected to the control 
voltage terminal via resistance R^ - R4, respectively. - V4 are control voltage (gate 
bias Vqb) impressed to the gate of each element for switching - Q4. Each element 
for switching - Q4, It will be in ON (flow) state by what (V^ - V4>=Von) voltage Vqn 
more than pinch-off-voltage Vp is impressed to a gate for. On the contrary, it will be 
in an OFF (interception) state by what (V^ - V4<=Vopp) voltage Vqff below pinch-off- 



voltage Vp is impressed to a gate for. 

[0006]In carrying out a deer and transmitting through the signal changeover switch 1, 
Element for switching, control voltage of Q4, and V4 are made into Vqff- 
element Q2 for switching, control voltage V2 of Q3, and V3 are made into Vqn, between 
ANT terminal-RX terminals will serve as OFF, between ANT terminal-TX terminals 
will be set to ON, and a sending signal will be outputted to an antenna from the power 
amplifier of the transmitting side. 

[0007]In receiving through the signal changeover switch 1 , If element for switching, 
control voltage V2 of Q3, and V3 are made into Vqff ^nd element for switching, 
control voltage of Q4, and V4 are made into Vqn, It is set to OFF between ANT 
terminal-TX terminals, and is set to ON between ANT terminal-RX terminals, and an 
input signal is inputted into the low noise amplifier of a receiver from an antenna. 
[0008]Element Q2 for switching between RX terminal-GND, By being in an ON state, 
when element for switching is an OFF state, and dropping on GND the signal power 
which has leaked to the RX terminal side through the OFF capacity of element for 
switching in an OFF state. There is an effect which improves the isolation 
characteristic of RX terminal. Similarly element Q4 for switching between TX terminal- 
GND, By being in an ON state, when element Q3 for switching is an OFF state, and 
dropping on GND the signal power which has leaked to the TX terminal side through 
the OFF capacity of element Q3 for switching in an OFF state, There is an effect 
which improves the isolation characteristic of TX terminal. 
[0009]Drawing 2 expresses the characteristic of element (GaAs MESFET) for 
switching - Q4, It is a figure showing the signal-level waveform added between the 
gate sauce of the element for switching of an OFF state, and the element for 
switching of an ON state, and a horizontal axis shows voltage Vqs between gate sauce, 
and the vertical axis shows drain current I^s- Element for switching - Q4 are 
depression types, I^gs The saturation drain current at the time of voltage Vqs=0 
between gate sauce, As for V-pH, saturation drain current when pinch off voltage is 
impressed as for the rise voltage of gate forward current and Vp and rise voltage Vj^ 
of gate forward current is impressed as for Ip^^^, and are gate opposite direction 
pressure-proofing. For example, pinch off voltage is Vpi=Vp2=Vp3=Vp4=-1.5V, If Vqn^OV, 
VoFF=~3V, and the impedance that saw the external circuit from the signal changeover 
switch set control voltage of element for switching - Q4 to Zo=50ohm, The 
maximum voltage wave amplitude which can be inputted into element for switching 
used as an ON state - Q4 is set to 3V, and the electric power which can be linearity 
maximum transmitted serves as a 90-mW (19.5 dBm) grade. 

[0010]In [ carry out a deer and ] the conventional signal changeover switch 1 for high 
frequency. Signal-level deltaVcs which spreads between an ANT terminal, RX terminal, 
or TX terminals centers on gate bias Vqb (Vq^ or Vqpp) of each element for 
switching - Q4. Since voltage Vqs between gate sauce is overlapped, when the signal 
of big electric power is inputted from TX terminal at the time of transmission, voltage 



Vqs between gate sauce reaches pinch-ofFvoltage Vp of element for switching - 
Q4. At this time, element Q3 for switching which must be an ON state at the time of 
transmission, Since it will be in an OFF state temporarily whenever voltage V^g 
between gate sauce (=VoN+cleltaVQs) becomes below in pinch-off-voltage Vp, clipping 
of the transmission power waveform is carried out, and waveform distortion arises. 
That is, when the signal of big electric power is inputted from TX terminal at the time 
of transmission, the strain characteristic of the element for switching will deteriorate. 
[001 1]When the signal of big electric power is inputted from TX terminal. Element 
for switching which must be an OFF state. Since it will be in an ON state temporarily 
whenever voltage Vqs between gate sauce (=VoFF"^cleltaVQs) becomes more than 
pinch-off-voltage Vp, a part of transmission power leaks to RX terminal, and the 
isolation of RX terminal gets worse. 

[0012]When the signal of big electric power is inputted from TX terminal, Since 
element Q4 for switching which must be an OFF state is temporarily set to ON 
whenever voltage Vqs between gate sauce becomes more than pinch-ofFvoltage Vp, 
a part of transmission power falls to GND, and insertion loss increases it. 
[001 3] Although there is a demand of liking to make power supply voltage of a high 
frequency circuit as small as possible, in the present situation. When performing low 
voltage operation which controls the element for switching by low voltage power, 
Since the difference of control voltage Vqn- and Vopp and pinch-off-voltage Vp 
becomes small, degradation of the switching performance by the signal of big voltage 
flowing into the element for switching becomes more remarkable, and the electric 
power which can be linearity maximum transmitted decreases. Therefore, it is not 
practical to enlarge power supply voltage and to cope with it to the above-mentioned 
problem, using the element for switching for big electric power. 
[0014](The 2nd conventional example) In order to switch a big-electric-power signal 
good by low voltage power, by JP,5-1 99094,A, the high frequency switch circuit using 
two kinds of elements for switching from which pinch off voltage differs is indicated 
there. In order to apply to the signal changeover switch 1 of the 1st conventional 
example. It is good to set up lower than other element for switching, pinch-ofF 
voltage Vpi of Q4, and Vp4 element Q2 for switching which will be in an ON state at the 
time of transmission, pinch-off-voltage Vp2 of Q3, and Vp3. 

[0015]For example, it is referred to as Vpi=Vp4=-0.8V and Vp2=Vp3=-2.2V, If Von=OV, 
VoFF=~3V, and the impedance that saw the external circuit from the signal changeover 
switch set control voltage to Zo=50ohm, The maximum voltage wave amplitude which 
can be inputted into element Q3 for switching which will be in an ON state at the time 
of transmission is set to 4.4V, and the electric power at the time of transmission 
which can be linearity maximum transmitted increases to a 200-mW (23 dBm) grade. 
[001 6] However, in the high frequency switch circuit of this conventional example, 
when mounted in an integrated circuit, since the element for switching from which 
pinch off voltage differs must be formed on the same wafer, a process becomes 



complicated, cost becomes high, and there is a problem that the yield falls. 
[0017](The 3rd conventional example) Drawing 3 is a figure showing the signal 
changeover switch 2 currently indicated by JP,6-334506,A- If it is in this signal 
changeover switch 2, multi stage connection of the element for switching is carried 
out. In [ for example ] the signal changeover switch 1 of the 1 st conventional example 
with this method, It is good to connect element Q^for switching Q2', Q3', and Q4' still 
in series in addition to each element for switching, Q2, Q3, and Q4. By this, each 
element for switching, Qg, It is possible to make the electric power which can be 
linearity maximum transmitted increase, without the voltage wave amplitude on which 
it is superimposed between the gate sauce of Q3, Q4, Q/, Qg', Q3', and Q4' becoming 
half [ at the time of 1 stage constitution ], and increasing power supply voltage. 
[0018]For example, the pinch-off-voltage Vp=-1.5V [ same ] as the 1st conventional 
example, If the impedance which saw the external circuit from the signal changeover 
switch sets to Zg^SOohm using the element for switching set as control voltage 
Vqn^OV and Voff-"3V, The maximum voltage wave amplitude which can be inputted is 
set to 6V twice as many as this, and the electric power at the time of transmission 
which can be linearity maximum transmitted increases to a 360-mW (25.6 dBm) grade. 
[001 9]However, if it is in this signal changeover switch 2, when the number of the 
elements for switching is [ it / double ] necessary and mounts in an integrated circuit, 
since element areas double, a chip area increases, and there is a problem that cost 
increases. 
[0020] 

[Problem(s) to be Solved by the InventionjThe place which this invention is made in 
view of the fault of an above-stated conventional example, and is made into the 
purpose heightens the electric power which can be linearity maximum transmitted, 
without increasing power supply voltage, and there is in improving the switching 
performance of the element for switching. 
[0021] 

[Description of the InventionjThe signal changeover switch of this invention according 
to claim 1, In a signal changeover switch for a semiconductor device to be provided 
with two or more input/output terminals, and connect each input/output terminal of 
each other with the switching circuit used as a switching element by a switching 
circuit, or separate from it. An impedance conversion circuit is provided between said 
input/output terminal and said switching circuit, and it is characterized by the bottom 
smaller than the impedance which saw the external circuit for the impedance which 
saw the impedance conversion circuit from the switching circuit from the 
input/output terminal. Here, an input/output terminal points to an input terminal, an 
output terminal, or an input-and-output common terminal. 
[0022]If it is in the signal changeover switch according to claim 1, Since the 
impedance which saw the impedance conversion circuit from the switching circuit is 
smaller than the impedance which saw the external circuit from the input/output 



terminal, the voltage wave amplitude of the signal power which spreads the inside of a 
switching circuit becomes small by having provided the impedance conversion circuit 
That is, the electric power of a signal changeover switch which can be maximum 
transmitted increases, without increasing power supply voltage. 
[0023]Thus, since the electric power of the signal changeover switch which can be 
maximum transmitted is heightened without increasing the number of semiconductor 
devices, while being able to manufacture cheaply, element areas do not become large 
when mounted in an integrated circuit. Since it is not necessary to use together the 
semiconductor device of a different kind from which pinch off voltage differs, a 
switching circuit can be formed in an integrated circuit by low cost, the manufacturing 
process of an integrated circuit does not become complicated, or the yield does not 
fall. 

[0024]the switching performance (a strain characteristic — clipping of the waveform 
of a signal is carried out.) of a semiconductor device While the isolation characteristic 
of the insertion loss by a semiconductor device switching temporarily and a signal 
leaking to GND, the transmitting side, and a receiver improves, it becomes possible to 
be stabilized and to operate a semiconductor device by low voltage power. Namely, 
since the voltage wave amplitude on which the voltage between gate sauce is 
overlapped focusing on the control voltage of a semiconductor device becomes small, 
When the signal of big electric power is inputted, it becomes possible to keep the 
switching state of each semiconductor device stable, and it becomes possible to be 
stabilized and to operate a signal changeover switch by low voltage power. 
[0025]While being able to prevent a semiconductor device from the voltage between 
gate sauce reaching gate opposite direction pressure-proofing at the time of OFF of a 
semiconductor device, and breaking. Switching performance can be prevented from 
the voltage between gate sauce reaching the rise voltage of gate forward current at 
the time of ON of a semiconductor device, and a gate high current flowing, and 
deteriorating. 

[0026]In the signal changeover switch according to claim 1 the embodiment according 
to claim 2, Said impedance conversion circuit is characterized by using the bonding 
wire of the integrated circuit in which said switching circuit was formed or the 
inductance of a lead, and the stray capacitance of said integrated circuit. 
[0027]Since the bonding wire of an integrated circuit, or the inductance and stray 
capacitance of a lead in which the switching circuit is formed are used for the 
impedance conversion circuit if it is in the embodiment according to claim 2, The 
component-parts mark of a signal changeover switch are reducible. The chip area of 
the integrated circuit which had the switching circuit and the impedance conversion 
circuit constituted can be made small. 

[0028]Therefore, a signal changeover switch can be miniaturized and a manufacturing 
cost can also be made cheap. 

[0029]The embodiment according to claim 3 is characterized by said impedance 



conversion circuit comprising the inductance and capacitance which were formed in 
the dielectric multilayer board, and the transmission line in the signal changeover 
switch according to claim 1 or 2. 

[0030]Thus, by laminating the inductance, the capacitance, and the bonding wire 
which constitute an impedance conversion circuit in a dielectric multilayer board, an 
impedance conversion circuit can be formed in a small area, and the miniaturization of 
a signal changeover switch can be attained. 

[0031]According to the embodiment according to claim 3, the Q value of an 
impedance conversion circuit can be lowered and broadband impedance conversion 
can be realized. Therefore, the performance of a signal changeover switch can be 
raised over a broadband. 

[0032]The embodiment according to claim 4 is characterized by said impedance 
conversion circuit containing the capacitance for a direct-current cut and the 
inductance for high frequency chokes for single positive supply operation in the signal 
changeover switch according to claim 1 to 3. 

[0033]Since the inductance for high frequency chokes for single positive supply 
operation and the capacitance for a direct-current cut are used as a part of 
impedance conversion circuit according to this embodiment. The element number of a 
signal changeover switch is reducible, and a chip area can be decreased when it 
constitutes as an integrated circuit. Therefore, reduction of a manufacturing cost can 
be aimed at. 

[0034]The embodiment according to claim 5 is characterized by the impedance which 
saw each impedance conversion circuit from said input/output terminal being almost 
equal to the optimal impedance which said each external circuit requires in the signal 

changeover switch according to claim 1 to 4. 

[0035]Since the impedance conversion circuit has an adaption function by the optimal 
impedance with the external circuit linked to an input/output terminal if it is in the 
embodiment according to claim 5, it becomes unnecessary to provide a matching 
circuit between an input/output terminal and an external circuit. 
[0036]Since a matching circuit becomes unnecessary between each input/output 
terminal and an external circuit, where the performance of a signal changeover switch 
is raised, reduction of the conversion loss in the whole communications system etc. 
can be aimed at. Since an element number can be decreased and a chip area can be 
decreased in an integrated circuit, reduction of the manufacturing cost of a signal 
changeover switch can be aimed at 
[0037] 

[Embodiment of the Invention] 

(A 1st embodiment) Drawing 4 is a circuit diagram showing the signal changeover 
switch 1 1 by one embodiment of this invention. The switching circuit 12 where a 
semiconductor device like GaAs MESFET was used for this signal changeover switch 
1 1 as element for switching - Q4, It comprises the ANT terminal, RX terminal and 



TX terminal which are input/output terminals, and the impedance conversion circuits 
M1-M3. Here, since the switching circuit 12 is the same as the signal changeover 
switch (SPDT switch) 1 explained as a conventional example, it gives identical codes 
to an identical configuration element, and omits explanation. It is connected with the 
ANT terminal between the switching circuits 12, and he is trying for the impedance 
conversion circuit Ml to become smaller than impedance Zq as which impedance Zgw 
which saw the impedance conversion circuit Ml from the switching circuit 12 
regarded the external circuit from the ANT terminal. Similarly the impedance 
conversion circuit M2 is connected with RX terminal between the switching circuits 
12, The impedance conversion circuit M3 is connected with TX terminal between the 
switching circuits 12, He is trying for all to become smaller than impedance Zq as 
which impedance ZSw which saw RX terminal or TX terminal from the impedance 
conversion circuits M2-M3 regarded the external circuit from RX terminal or TX 
terminal. 

[0038]If a deer is carried out and it is in this signal changeover switch 1 1 , The 
impedance conversion circuits M1-M3 are formed, respectively between the ANT 

terminal, RX terminal and TX terminal which are input/output terminals, and the 
switching circuit 12, Since he is trying for impedance Z^^ which saw the impedance 
conversion circuits M1-M3 from the switching circuit 12 to become smaller than 
impedance Zq which saw the external circuit from the ANT terminal, RX terminal, and 
TX terminal. Voltage wave amplitude of the signal power which spreads switching 
circuit 12 inside can be made small. Therefore, also in the case where the voltage 
wave amplitude on which the voltage between gate sauce is overlapped focusing on 
the control voltage of element for switching - Q4 became small, and the signal of 
big electric power is inputted. It can become possible to keep stable the switching 
state of each element for switching - Q4, the electric power which can be 
maximum transmitted can be improved, and the switching performances (insertion 
loss, an isolation, a strain characteristic, etc.) in low voltage operation can be raised. 
A semiconductor device can be prevented from the voltage between gate sauce 
reaching gate opposite direction resisting pressure at the time of OFF of element 
Qi for switching - Q4, and breaking. The voltage between gate sauce reaches rise 
voltage VjH of gate forward current at the time of ON of a semiconductor device, a 
gate high current flows, and switching performance can be prevented from 
deteriorating. 

[0039]If this invention is generally said, it will decrease the impedance which saw the 
external circuit from the switching circuit 12 by the impedance conversion circuits 
M1-M3, and will decrease the voltage swing of the signal which flows into the 
switching circuit 12. Namely, if impedance which saw the external circuit from the 
switching circuit 12 is made into Z^^, Since peak magnitude Vs^^ of the voltage wave 
transmitted to the switching circuit 12 is expressed with Vsvv=(2ZSvvP) when the 
signal power P has been sent. By making impedance Zgw of the switching circuit 1 2 



small, signal-level Vsw which flows through the switching circuit 12 can be made small. 
Therefore, degradation of the switching performance in the low voltage operation of 
element for switching - Q4 can be prevented. Although GaAs MESFET was used as 
an example as element for switching - Q4 in this embodiment, Even if it uses other 
semiconductor devices, for example, a PIN diode etc., it is possible to prevent the 
signal of big voltage from occurring in the switching circuit using low voltage power, 
and to prevent degradation of switching performance (also setting to following 
embodiments the same). 

[0040](A 2nd embodiment) Drawing 5 is a circuit diagram showing the signal 
changeover switch 13 by another embodiment of this invention. When the impedance 
conversion circuit Ml is L type an unlost circuit which consists of inductance L^nt by 
which L type connection was made, and capacitance C^nt frequency of a signal is 
set to f, The impedance according [ the impedance by inductance L^^t ^ to j(2pif) 
l-ANT-J^Sohm and capacitance C^nt 's ~j/(2pifCANT) =-j50ohm. Therefore, when the 
impedance which saw the external circuit from the ANT terminal is Zg^SOohm, the 
impedance which saw the impedance conversion circuit Ml is set to Zsw=25ohm from 
the switching circuit 12. Similarly the impedance conversion circuit M2 and M3, 
Inductance Lrx, Ljx and capacitance CRx by which L type connection was made, 
respectively, Are L type the unlost circuit which consists of Cjx, and Inductance Lrx, 
The impedance by Lyxj(2pif) LRx=j25ohm, The impedance by j(2pif) L-px=j25ohm, 
capacitance Crx, and C^x is -j/(2pifCRx) =-j50ohm and -j/(2pifCTx) =-j50ohm. 
Therefore, when the impedance which saw the external circuit from RX terminal or TX 
terminal is Zo=50ohm, the impedance which saw RX terminal or TX terminal is also set 
to Zsw-25ohm from the switching circuit 1 2. Inductance L^^j, Lrx, Ljx, In [ the element 
constant of capacitance C^nt' Crx, and Cjx becomes settled with the frequency f of 
the signal which flows through a circuit, and ] 1.9 GHz, They are LA,^y=LRx=L-px=2.094nH 
and G^^^=G^^=G^^=1.675pF. 

[0041]Drawing 6 and drawing 7 are the figures showing the voltage waveform and 
current wave form in an input terminal (namely, TX terminal or an ANT terminal), 
switching circuit 12 inside, and an output terminal (namely, an ANT terminal or RX 
terminal) when 360-mW signal power is inputted into the signal changeover switch 13, 
respectively. However, since it is easy, the ohm loss in switching circuit 12 inside has 
been calculated noting that it is 0. Since the ANT terminal which is an input/output 
terminal, RX terminal, and TX terminal are Zo=50-ohm systems, although the peak 
magnitude of 6V [=(2PZo) and a current wave is 120 mA [=(2 P/Zq) ^^^l the peak 
magnitude of a voltage wave, Since it is a ZSw=25-ohm system by the impedance 
conversion circuits M1-M3 inside the switching circuit 12, As for the peak magnitude 
of the voltage wave, the peak magnitude of 4.24V [=(2PZ^y^) and a current wave is 
170 mAN2 P/ZJ n 

[0042]If a deer is carried out and 360-mW signal power is inputted from the ANT 
terminal which is an input/output terminal, RX terminal, and TX terminal, although the 



peak magnitude of the voltage wave which spreads the switching circuit 12 should 
amount to 6V, by impedance Zo=50ohm, If impedance Zg^ shall be 25 ohms (1/2 twice 
of impedance Zq) by the impedance conversion circuits M1-M3, the peak magnitude of 
the voltage wave which spreads the switching circuit 12 will fall in 4.24V (1/root 
twice). Instead, although the peak magnitude of the current wave was 120 mA in 
Zo=50ohm, it increases 170 mA and root2 twice in Zsw=25ohm. 
[0043]Thus, the impedance conversion circuits M1-M3 are formed between the ANT 
terminal which is an input/output terminal, RX terminal, TX terminal, and the switching 
circuit 12, Impedance Zg^ which saw the impedance conversion circuits M1-M3 from 
the switching circuit 12, Voltage wave amplitude of the signal power which spreads 
switching circuit 12 inside can be made small by designing the impedance conversion 
circuits M1-M3 become smaller than impedance Zq which saw the external circuit 
from the ANT terminal which is an input/output terminal, RX terminal, and TX terminal. 
[0044]Therefore, also in the case where the voltage wave amplitude on which the 
voltage between gate sauce is overlapped focusing on the control voltage of element 
for switching - Q4 became small, and the signal of big electric power is inputted. It 
can become possible to keep stable the switching state of each element for 
switching - Q4, and the electric power which can be maximum transmitted, and the 
switching performances (insertion loss, an isolation, a strain characteristic, etc.) in low 
voltage operation can be raised. 

[0045]As shown in drawing 2, If the voltage between gate sauce reaches gate 
opposite direction resisting pressure Vg of element for switching - Q4 at the time 
of OFF of element for switching - Q4, destruction of element for switching - Q4 
will arise, but. According to this invention, it becomes possible to also ease these 

resisting pressure restrictions. 

[0046]If the voltage between gate sauce reaches rise voltage Vj^ of gate forward 
current at the time of ON of element for switching - Q4, a gate high current will 
flow, and switching performance will deteriorate, but it is possible to also ease this 
influence in this invention. 

[0047]By these several effects' having reduced the impedance of switching circuit 12 
inside by the impedance conversion circuits M1-M3, and having decreased the voltage 
swing, Although degradation of the switching performance produced from voltage 
restrictions of the element for switching was eased and GaAsMESFET was used for 
the element for switching as an example in this embodiment, Also in other 
semiconductor devices for switching, for example, a PIN diode etc., it is possible to 
ease pressure-proof voltage restrictions. 

[0048](A 3rd embodiment) Drawing 8 is a top view showing the signal changeover 
switch 14 by another embodiment of this invention. In this signal changeover switch 
14, the switching circuit 12 is formed on the IC (integrated circuit) chip 15. 16, 17, and 
18 are an ANT side edge child electrode of the switching circuit 12 currently formed 
on IC chip 1 5, RX side edge child electrode, and TX side edge child electrode, 



respectively. The die bonded of IC chip 15 which had the switching circuit 12 formed 
is carried out on the die pad 19. The three ground terminals 20 have extended from 
the die pad 19. Each end of the ANT lead 22 used as an ANT terminal, the RX lead 23 
used as RX terminal, and the TX lead 24 used as TX terminal is embedded at the mold 
package 21 which is closing IC chip 15. The ANT side edge child electrode 16 of the 
ANT lead 22 and the switching circuit 12 is connected by the bonding wire 25, RX 
side edge child electrode 17 of the RX lead 23 and the switching circuit 12 is 
connected by the bonding wire 26, and TX side edge child electrode 18 of the TX lead 
24 and the switching circuit 12 is connected by the bonding wire 27. 28, 29, and 30 
are the ground electrodes provided near the ANT side edge child electrode 16, RX 
side edge child electrode 17, and the TX side edge child electrode 18, respectively, 
and it has flowed through them in the die pad 19 via the viahole 31. And the ANT 
terminal electrode 16a and the ground electrode 28 of the switching circuit 12 are 
connected by MIM capacitor 32 formed on IC chip 15, The RX terminal electrode 17a 
and the ground electrode 29 are similarly connected by MIM capacitor 33, and the TX 
terminal electrode 1 8a and the ground electrode 30 are connected by MIM capacitor 
34. 

[0049]Drawing 9 is a representative circuit schematic of the above-mentioned signal 
changeover switch 14. If it is in this signal changeover switch 14, the impedance 
conversion circuits M1-M3 inserted between the ANT terminal, RX terminal, TX 
terminal, and the switching circuit 12, The L type circuit where all consist of 
inductance Ll^, Ll2, and capacitance Cg^, Cs2, and Cs3, inductance L^^ and L^2^ 
capacitance C^^^, Cm2, It is 2 stage constitution of the L type circuit which consists of 

[0050]In the impedance conversion circuit Ml, the tip of the ANT lead 22 serves as 
an ANT terminal. Inductance is constituted by the inductance of the ANT lead 22, 
Capacitance Cg^ is constituted by the stray capacitance between the ANT lead 22 
and the ground terminal 20, Inductance Lyy^ and L^2 constituted by the inductance 
of the bonding wire 25, and mass capacitance C^i is constituted by the MIM 
capacitance 32. 

[0051 ]In [ similarly ] the impedance conversion circuit M2, The tip of the RX lead 23 

serves as RX terminal, and inductance 's constituted by the inductance of the RX 
lead 23, Capacitance Cs2 is constituted by the stray capacitance between the RX lead 

23 and the ground terminal 20, Inductance L^^ and constituted by the 
inductance of the bonding wire 26, and mass capacitance constituted by the 
MIM capacitance 33. 

[0052]In the impedance conversion circuit M3 similarly, The tip of the TX lead 24 
serves as TX terminal, and inductance is constituted by the inductance of the TX 
lead 24, Capacitance Cs3 is constituted by the stray capacitance between the TX lead 

24 and the ground terminal 20, Inductance L^^ and constituted by the 
inductance of the bonding wire 27, and mass capacitance C^^3 is constituted by the 



MIM capacitance 34. 

[0053]. According to this embodiment, when dedicating the signal changeover switch 
14 to the mold package 21, become a problem. Each inductance of the ANT lead 
22, the RX lead 23, the TX lead 24, or the bonding wires 25, 26, and 27, Ll2, ^3 and 
Lwi, Lw2, Stray capacitance between the ANT lead 22, the RX lead 23, the TX lead 
24, and the ground terminal 20, Cs2, and 653 can be positively used as a part of 
impedance conversion circuits M1-M3, It becomes possible to make the chip area of 
IC chip 15 small, and in the state where the performance of the signal changeover 
switch 14 was improved, area of IC chip 15 can be made small and a manufacturing 
cost can be made cheap. 

[0054](A 4th embodiment) The perspective view and drawing 1 1 in which the signal 
changeover switch 35 according [ drawing 10 ] to another embodiment of this 
invention is shown are the representative circuit schematic. If it is in this signal 
changeover switch 35, IC chip 1 5 which had the switching circuit 1 2 formed is 
mounted in the upper surface of the dielectric multilayer board 36 which the 
impedance conversion circuits M1-M3 comprised, and IC chip 15 and the dielectric 
multilayer board 36 are connected to it by the bonding wire 37. 

[0055]As shown in drawing 11, the impedance conversion circuits M1-M3, Inductance 
L^i, La2' Las'I-bi' 1-62- Lb3;Lci' Lc2' 1-03 ^nd capacitance 0^^ that were formed in 
multistage inside the dielectric multilayer board 36, It is constituted by 0^2' ^agJ^bi' 
Cb2, Cb3;Cci, Cq2, and C^^ and transmission-line MSi;MS2;MS3. 
[0056]In the impedance conversion circuit Ml, between an ANT terminal and the 
switching circuit 12, in series Inductance L^i, Capacitance C^i, transmission-line MS^, 
and inductance ^3 are connected. The node of inductance L^^ and capacitance C^i is 
connected to GND via inductance L^2' Capacitance C^i and the node of transmission- 
line MSI are connected to GND via capacitance 0^2' "the node of transmission- 
line MS^ and inductance L^3 is connected to GND via capacitance C^^. 
[0057]In [ similarly ] the impedance conversion circuit M2 (M3), Between RX terminal 
(TX terminal) and the switching circuit 12, in series Inductance Lg^ (L^^), Capacitance 
Cbi (Cci), transmission-line MSg (MS3), Inductance Lb3 (^3) is connected and the node 
of inductance L^^ (Ld) and capacitance C^^ (Cq^) is connected to GND via inductance 
Lb2 (Lc2)' The node of capacitance Cg^ (CC^) and transmission-line MS2 (MS3) is 
connected to GND via capacitance Cb2 (Cc2), The node of transmission-line MSg (MS3) 
and inductance Lb3 (L^^) is connected to GND via capacitance Cb3 (CC3). The 
inductance of the bonding wire 37 is used for the impedance conversion circuits M1- 
M3, and the bonding wire 37 has become a part of impedance conversion circuits M1- 
M3. 

[0058]Thus, by forming the impedance conversion circuits M1-M3 in the dielectric 
multilayer board 36, In a small packaging area, the impedance conversion circuits M1- 
M3 can be formed in multistage by inductance L^^ - Lq3, capacitance C^^^ - Cc3, 
transmission-line MS^ - MS3, and the bonding wire 37. 



[0059]Therefore, the Q value of the impedance conversion circuits M1-M3 can be 
lowered, and broadband impedance conversion can be realized. Therefore, the 
performance of the switching circuit 12 can be improved over a broadband. Since 
these impedance conversion circuits M1-M3 are formed in the dielectric multilayer 
board 36, their packaging area is small, they end and can miniaturize the signal 
changeover switch 35. 

[0060](A 5th embodiment) Drawing 12 is a circuit diagram showing the signal 
changeover switch 38 by another embodiment of this invention. This signal 
changeover switch 38 has added capacitance Cpc foi" a direct-current cut, and 
inductance L^p for high frequency chokes, in order to realize single positive supply 
operation, This capacitance Cqq for a direct-current cut and inductance L^p for high 
frequency chokes are made into the part of the impedance conversion circuits M1-M3. 
[0061]Namely, capacitance Cqc for a direct-current cut by which the impedance 
conversion circuit Ml was inserted between the ANT terminal and the switching 
circuit 12, This capacitance C^q for a direct-current cut, the node between ANT 
terminals, and inductance Lq inserted in series between GND, It comprises inductance 
Lrp for high frequency chokes to which it was connected with this capacitance G^q for 
a direct-current cut at the node between the switching circuits 12, and constant- 
voltage was impressed. 

[0062]Capacitance C^q for a direct-current cut by which the impedance conversion 
circuit M2 was inserted between RX terminal and the switching circuit 12, This 
capacitance C^q for a direct-current cut, the node between RX terminals, and 
inductance Lq inserted in series between GND, Element for switching, and 
capacitance C^^ for a direct-current cut inserted between GND, It comprises 
inductance Lpp for high frequency chokes to which it was connected to at the node of 
this capacitance C^q for a direct-current cut, and element Q2 for switching, and 
constant-voltage was impressed. 

[0063]Capacitance G^q for a direct-current cut by which similarly the impedance 
conversion circuit M3 was inserted between TX terminal and the switching circuit 12, 
This capacitance Cpc for a direct-current cut, the node between TX terminals, and 
inductance Lq inserted between GND, Element Q4 for switching, and capacitance Cpc 
for a direct-current cut inserted between GND, It comprises inductance L^p for high 
frequency chokes (the impedance conversion circuit M2 and common use) to which it 
was connected to at the node of this capacitance C^q for a direct-current cut, and 
element Q4 for switching, and constant-voltage was impressed. 
[0064]Since this signal changeover switch 38 uses inductance Lpp for high frequency 
chokes for single positive supply operation, and capacitance G^q for a direct-current 
cut as mentioned above as a part of impedance conversion circuits M1-M3, The 
element number of the signal changeover switch 38 is reducible, and a chip area can 
be decreased when it constitutes as an integrated circuit. 
[0065](A 6th embodiment) Drawing 1 3 is a figure showing the signal changeover 



switch 39 by another embodiment of this invention with an external circuit The 
transmitting antennas 40 are connected to an ANT terminal, the low noise amplifier 
(LNA) 41 for reception is connected to RX terminal, and the power amplifier 42 for 
transmission (PA) is connected to TX terminal. 

[0066]In this signal changeover switch 39, impedance Zgw which saw the impedance 
conversion circuits M1-M3 from the switching circuit 12, It is made smaller than 
impedance Zq which saw the external circuit of the transmitting antennas 40, the low 
noise amplifier 41 for reception, and the power amplifier 42 grade for transmission 
from the ANT terminal, RX terminal, and TX terminal. An ANT terminal, RX terminal. 
And TX terminal to each impedance conversion circuits M1-M3. So that it may 
become optimal impedance (rated impedance) Z^^t which the external circuit of the 
transmitting antennas 40, the low noise amplifier 41 for reception, and the power 
amplifier 42 grade for transmission requires the seen impedance, Zlna» and Zp^, Each 
impedance conversion circuits M1-M3 are designed. The adaption function by the 
optimal impedance with the external circuit connected to an ANT terminal, RX 
terminal, and TX terminal by this in an impedance conversion circuit is given. 
[0067]Here, the optimal impedance is impedance Z^,^j by which all the received power 
that all the transmission power inputted into the transmitting antennas 40 from the 
sending circuit was emitted to the air in the transmitting antennas 40, and entered 
from the air conversely is outputted to a receiving circuit. In the power amplifier 42 
for transmission, it is impedance Zp^ from which maximum output power is obtained. In 
the low noise amplifier 41 for reception, it is impedance Zlna frof^ which the minimum 
noise figure is obtained. 

[0068]When the signal changeover switch 39 does not have an adaption function by 
the optimal impedance. In connecting the external circuit of the transmitting antennas 
40, the power amplifier 42 for transmission, and the low noise amplifier 41 grade for 
reception to an ANT terminal, TX terminal, and RX terminal. After changing a 
characteristic impedance (for example, 50ohms) with the external circuit in an ANT 
terminal, TX terminal, and RX terminal into the optimal impedance which an external 
circuit requires by using a matching circuit separately. It is necessary to connect the 
external circuit of the transmitting antennas 40, the power amplifier 42 for 
transmission, and the low noise amplifier 41 grade for reception to an ANT terminal, 
TX terminal, and RX terminal via a matching circuit. 

[0069]On the other hand, in the signal changeover switch 39 by this embodiment. 
Since the adaption function by the optimal impedance with the external circuit linked 
to an ANT terminal, TX terminal, and RX terminal is given to the impedance 
conversion circuits M1-M3, A matching circuit becomes unnecessary between an 
ANT terminal, RX terminal, TX terminal, and an external circuit, and composition at 
the time of connecting with an external circuit can be simplified. 
[0070]Since the matching circuit connected between an ANT terminal, RX terminal, 
TX terminal, and an external circuit becomes unnecessary. In the state where the 



performance of the signal changeover switch 39 was raised, the conversion loss in the 
signal changeover switch 39 or a communications system can be reduced, 
Furthermore an element number is decreased, when using an integrated circuit, a chip 
area can be decreased, and the manufacturing cost of the signal changeover switch 
39 can be made cheap. 
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[Brief Description of the Drawings] 

[Drawing 1]It is a circuit diagram showing the conventional signal changeover switch. 
[Drawing 2]It is a figure showing the signal level on which the control voltage 
impressed to the characteristic of the element for switching and the gate of the 
element for switching was overlapped. 

[Drawing 3]It is another conventional example and the element for switching is a 
circuit diagram showing the signal changeover switch by which multi stage connection 
was carried out. 

[Drawing 4]It is a circuit diagram showing the signal changeover switch by one 
embodiment of this invention. 

[Drawing 5]It is a circuit diagram showing the signal changeover switch by another 
embodiment of this invention. 

[Drawing 6]It is a figure showing the voltage waveform in the inside of an input 
terminal when signal power is inputted into a signal changeover switch same as the 

above, an output terminal, and a switching circuit. 

[Drawing 7]It is a figure showing the current wave form in the inside of an input 
terminal when signal power is inputted into a signal changeover switch same as the 
above, an output terminal, and a switching circuit. 

[Drawing 8]It is a top view showing the signal changeover switch by another 



embodiment of this invention. 

[Drawing 9]It is a circuit diagram showing the equivalent circuit of a signal changeover 

switch same as the above. 

[Drawing 1 0]lt is an appearance perspective view showing the signal changeover 
switch by another embodiment of this invention. 

[Drawing 1 1]It is a circuit diagram showing the equivalent circuit of a signal 
changeover switch same as the above. 

[Drawing 12]It is a circuit diagram showing the signal changeover switch by another 
embodiment of this invention. 

[Drawing 1 3]It is a circuit block figure showing the signal changeover switch by 
another embodiment of this invention. 
[Description of Notations] 

- the element for Q4 switching 
M1 - M3 impedance-conversion circuit 

l-ANT' W^ ~ l-LS' l-wi' '-W2' l-Ai ~ ^A3^ ~ ^B3^ ~ ^C3 inductance 

Cant' - Cs3, - Cm3, Cai - Ca3, Cbi - Cb3, Cci - Cc3 capacitance 

MSi - MS3 transmission line 

Inductance for L^p high frequency chokes 

Capacitance for Cdc direct-current cut 

ANT ANT terminal 

RX RX terminal 

TX TX terminal 

GND Ground 

1 2 Switching circuit 

15 IC chip 

36 Dielectric multilayer board 
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